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Inferior vena cava ﬁlters are increasingly used in patients with recurrent venous thromboembolism who
are contraindicated to anticoagulation. Migration of a broken strut to the pulmonary artery is a very rare
complication of these ﬁlters. We report the case of an 83-year-old female who experienced this
complication with the migratory strut remaining in the same position for years. This case provides ev-
idence that such ﬁlters probably have higher rates of complications than what has been thought that
remain asymptomatic. The indications and the management of complications of such devices need to be
studied further.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Inferior vena cava (IVC) ﬁlters have been utilized in the pre-
vention of pulmonary embolism (PE) in patients with proximal
deep vein thrombosis (DVT) where anticoagulation is contra-
indicated [1]. The use of these ﬁlters may be associated with rare
but potentially life-threatening complications. We report a case of
fractured IVC ﬁlter strut migration to the pulmonary vasculature
and we highlight possible management of such cases.2. Case report
In 06/2008, an 83-year-old, Caucasian female with a past med-
ical history of Alzheimer's disease, coronary artery disease, hyper-
tension, and hyperlipidemia presented with acute shortness of
breath to the University of Texas Medical Branch emergency
department. Computed tomography (CT) of the chest with intra-
venous (IV) contrast showed a saddle embolus with multiple
bilateral, central, and peripheral pulmonary emboli. She was
diagnosed with acute, unprovoked PE. Hypotension requiring
monitoring by the intensive care unit complicated her hospital
course. Transthoracic echocardiogram showed moderately reduceddeep vein thrombosis; IV,
mbolism; RV, right ventricle.
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Ltd. This is an open access article uleft ventricular systolic function with an ejection fraction of
30e35%, moderately dilated right ventricle (RV), and mildly
reduced RV function. Right ventricular systolic pressure was
40e45 mm Hg. Bilateral doppler ultrasound of lower limbs
revealed bilateral DVTs. She received anticoagulation therapy and,
due to the high risk of further PEs in the future, an interventional
radiologist deployed an infrarenal vena cava ﬁlter (G-2 recovery
retrievable ﬁlter). Six months later, a repeated CT scan of the chest
with IV contrast showed an almost complete resolution of the PE.
However, the patient remained on chronic oral anticoagulation and
there was no discussion of retrieving the IVC ﬁlter.
In 9/2010, the patient presented to the internal medicine clinic
with left sided pleuritic chest pain. Unchanged electrocardiogram
and negative cardiac biomarkers ruled out acute coronary syn-
drome. Chest CT scanwith IV contrast showed a high-density linear
structure extending into the superior segmental and superior lin-
gular segmental pulmonary artery branches and the left lower lobe
(Fig. 1). This most likely represented a broken IVC ﬁlter strut. A
chest x-ray shows the same ﬁnding (Fig. 2). Abdominal CT scanwith
IV contrast revealed the infrarenal IVC ﬁlter with missing struts.
Fig. 3 shows a comparison between two abdominal CTs. The CT scan
taken in 12/2008 shows the IVC ﬁlter with 12 struts while the CT
taken in 9/2010 shows only 11 struts. The patient was diagnosed
with stable chronic angina pectoris and her chest pain improved
with nitroglycerine. As the displacement was asymptomatic and
the removal procedure holds risk of complications, a multidisci-
plinary team chose a conservative approach and left the IVC ﬁlter
strut and the original IVC ﬁlter in place. The patient was managednder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Red arrow pointing to the IVC ﬁlter strut at the pulmonary vasculature. (For
interpretation of the references to colour in this ﬁgure legend, the reader is referred to
the web version of this article.)
Fig. 2. Chest x-ray showing a foreign linear structure at the left upper part of the lung
(structure better seen in the magniﬁed image on the right.
Fig. 3. The abdominal CT shown above was in 12/2008 showing 12 struts as compared
to the bottom CT abdomen taken on 9/2010 showing only 11 struts.
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tient's symptoms were monitored through regular clinic follow ups
and serial chest CT scans. As of 2/2014, the patient remained
asymptomatic and there was no evidence of any complications,
including changes in the position of the fractured and migratory
strut.3. Discussion
A study conducted from 1980 to 1990 in Olmsted County,
Minnesota, United States estimated the incidence of venous
thromboembolism in the USA as 70 per 100,000 person-years [2].
Anticoagulation is still the mainstay of treatment for venous
thromboembolism [1]. According to the recent American College of
Chest Physicians (ACCP) 2012 guidelines, IVC ﬁlters are only indi-
cated with the diagnosis of acute proximal DVTor acute PE with the
contraindication to anticoagulation [1]. No randomized studies
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coagulation for DVTs or PEs [1]. A single large randomized
controlled trial evaluated permanent IVC ﬁlter insertion as an
adjunct to anticoagulant therapy in patients with acute DVT who
were considered to be at high risk for PE [3]. The study found that
although IVC ﬁlters reduced the risk of PE, they increased risk of
recurrent DVT and didn't change overall mortality.
Complications of IVC ﬁlters are well documented and can occur
either early during placement or later on after positioning. They
range from simple local complications to death. The overall
morbidity and mortality from ﬁlter placement varies between re-
view studies but is generally low [4,5]. In one series with a total of
2557 patients, a retrospective review found an overall mortality
rate of 0.12% [4]. Another series studying 1765 ﬁlter insertions
showed a major complications rate of 0.3% [5]. The most common
complication of IVC ﬁlter insertion is thrombosis [6], which could
relate to the interaction between the underlying process of
thrombosis and the site of ﬁlter insertion. A systematic review
described the overall incidence of IVC ﬁlter thrombosis or stenosis
as 2.8% with a range of 0.6e8.0% [7]. This wide range may vary
according to the type of ﬁlters used, which would indicate an
involvement of the ﬁlter's technical structure in the pathogenesis of
such a complication. Other less common complications include
ﬁlter migration [6,8], ﬁlter occlusion [6], ﬁlter erosion through the
ﬁlter wall [9], ﬁlter misplacement [6,10] and, as seen in our case,
ﬁlter fracture with fragment embolization.
Our patient remained asymptomatic despite having a ﬁlter strut
fracture and embolization all the way to the pulmonary vascula-
ture. A few case reports describe similar complications involving
different locations of strut embolization including the heart
[11e17], aorta [18], liver [13], renal vein [19] and lungs [13,20,21]. A
retrospective, single-center study evaluated 80 patients who un-
derwent Bard recovery and Bard G2 IVC ﬁlters. The study found an
overall strut fracture rate of 16% (13 patients). In 9 patients, one or
more fractured struts embolized to at least one of several locations
(heart, lungs, and liver), and 5 of these patients were symptomatic
[13]. The authors concluded that Bard Recovery and Bard G2 ﬁlters
have high prevalence of a potentially life threatening complication.
Vijay K et al. [21] conducted a retrospective review of 548 removed
ﬁlters and estimated an overall fracture rate of 12% with a 13% rate
of embolization. They noted that only one patient had symptoms
related to the fractured strut. Most of the embolized struts were in
the lungs. The patients were asymptomatic, and there were no
attempts for retrieval due to the inaccessibility of the struts.
Conversely, Tam M et al. [20] retrospectively studied 266 Recovery
ﬁlters. They looked at the images obtained after placement of the
ﬁlters and estimated a ﬁlter fracture risk rate of 40% at 5.5 years
[20]. However, they didn't report any symptoms related to the
fractured struts, and they suggested that struts tend to be asymp-
tomatic when they migrate beyond the heart [20]. Another study
found that a total of 3.4% of removed Bard G2 ﬁlters have a fractured
strut prior to removal [22]. This same study showed a high success
rate of ﬁlter removal. Removal of ﬁlters that had been in place for
more than 180 days had comparable outcomes to those removed
sooner. This conclusion supports the retrieval of IVC ﬁlters when
they are no longer indicated in order to minimize the possibility of
side effects.
Fracture of IVC ﬁlters may involve multiple mechanisms. Re-
petitive ﬂexion of the strut could cause metal fatigue that leads to
fracture. Fracture can also be related to tilting, strenuous physical
activity, or strain from the Valsalva maneuver or respiratory motion
[12]. However, our patient's physical activity is minimal due to her
co-morbidities, suggesting an alternative mechanism of fracture.
Other possible factors include the type of the IVC ﬁlter. Angel F et al.
[7] evaluated ﬁlter complications reported in the MAUDE databaseand found that most reported ﬁlter fractures involved G2 recovery
ﬁlters. Newer reports suggests less incidences of fractures in newer
ﬁlters. A retrospective, 5-year follow up of 741 patients with Celect
ﬁlters showed no reports of fractures [23]. They found a risk of
fracture of less than 4.3% at 12 months after insertion.
The optimal treatment of fractured andmigrated struts of an IVC
ﬁlter is not clear due to the very low incidence of such complica-
tions. It is worthmentioning, however, that these complications are
more frequent with longer duration of implantation [13]. A sug-
gested conservative approach with close observation (as with our
patient) might be effective, especially with asymptomatic patients.
Tam M et al. brieﬂy addressed such an approach [20]. They sug-
gested against general screening for fractured and embolized parts
in all patients with IVC ﬁlters. Rather, they suggested an individu-
alized approach to symptomatic patients. Other percutaneous and
surgical approaches have been reported in case reports involving
symptomatic and life threatening situations [12,13,16,18,19,21,24].
The use of such interventions in asymptomatic patients hasn't been
described well and further studies are warranted.
The fact that our patient remained asymptomatic for more than
4 years should not overshadow the importance of educating phy-
sicians and patients about IVC ﬁlter complications, especially
potentially life threatening ones. Another important factor for the
prevention of such complications is careful compliance with cur-
rent indications of IVC ﬁlter placement. A recent study showed that
in a single center the rate of IVC ﬁlter insertion without a deﬁnitive
indication according to ACCP guidelines is as high as 40% [25]. Our
patient didn't have a deﬁnitive indication of an IVC ﬁlter deploy-
ment. She could have been treated with anticoagulation and avoi-
ded exposure to such complications.
We decided to continue conservative management because our
patient remained asymptomatic and most of the cases reported in
literature had a benign asymptomatic course if the fractured strut
reached the pulmonary vasculature. We opted against removal of
the IVC ﬁlter due to increased risk of complications such as further
strut fractures, bleeding, and thrombosis. Our patient will continue
with serial imaging studies and we will watch for any emerging
symptoms.
4. Conclusion
We present our medical experience with a case of IVC ﬁlter
complication. We suggest close monitoring and periodic surveil-
lance of asymptomatic patients until long term data further eluci-
dates the indications, effectiveness, and safety of IVC ﬁlters.We also
suggest strict compliance with the current guidelines of IVC ﬁlter
insertion, adequate follow up, and retrieval of the ﬁlters when they
are no longer indicated.
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